This study aimed to determine the parental correlates of body weight status among adolescents in Tehran. The participants were 465 high school students and their parents who resided in Tehran. Body weight and height of the students were measured, and body mass index (BMI)-for-age and body weight status of the students were determined according to the world health organization growth reference (2007). Parents of the students completed a self-administered questionnaire including socio-demographic information, self-reported parental body weight and height, and parental perception of student's body weight status. About half of the parents had an incorrect perception about body weight status of their children with higher rates of underestimation than overestimation. The percentage of parents who correctly perceived body weight status of the students decreased from 100.0% in severe thinness group to 14.0% in obese group. There were no significant associations between marital status, occupation, and education of parents and BMI-for-age of the students. While, both BMI of mother and BMI of father were significantly associated with students' BMI-for-age (r = 0.29 and r = 0.27, respectively; P < 0.05). A great number of parents had incorrect perception regarding body weight status of their offspring; this was true specifically for parents of overweight and obese students. Both parental BMI and parental perception regarding students' body weight status were associated with students' BMI-for-age, indicating the need for parental involvement in weight management programs targeting adolescents.
Background
Similar to other parts of the world, overweight and obesity are relatively prevalent among Iranian children and adolescents. According to recent findings from a national survey of representative sample of Iranian students, more than one in five of Iranian school children were found to be overweight and obese (1) . A wide range of negative health outcomes (2-4) as well as poor healthrelated quality of life (5) has been linked to adolescence obesity. Furthermore, being overweight and obese in adolescence increases the likelihood of remaining overweight and obese in adulthood (6) . Many factors have been shown to be associated with adolescent obesity, and parental factors were demonstrated to be important determinants.
Previous studies reported parental influences on overweight and obesity during adolescence; for instance, maternal employment, parental marital status, parental education as well as parental overweight and obesity were among the factors that associated with overweight and obesity in adolescents (7) (8) (9) (10) . Furthermore, mother's employment was found to be among the factors that affect obesity in adolescence (8) and more working hours of mother was found to increase the risk of obesity among children (11) . In addition, findings of another study on 7,908 adolescents (aged 11 -19 years) in Iran suggested that parental overweight and obesity, parental education, and paternal occupation were major parental determinants of overweight and obesity, and higher parental education was associated with overweight and obesity in adolescents (9) .
Additionally, the perception of parents regarding body weight status of adolescents is another factor found to be associated with overweight and obesity. There are numerous studies demonstrating that parents tend to misperceive the body weight status of their children (12) (13) (14) (15) (16) . In this regard, higher percentage of mothers of overweight and obese adolescents incorrectly perceived body weight status of their children compared to mothers of normal-weight adolescents; and misclassification of body weight status was more common in parents of overweight and obese adolescents compared to their normal-weight counterparts (13, (15) (16) (17) . Parental conversation, supporting, and role-modeling may have an influence on adolescents' food choices, eating behaviors, and physical activity (18) (19) (20) (21) ; hence, how parents perceive adolescents' body weight status and its related behaviors may contribute to weight gain and consequently obesity among adolescents.
Considering rising trend of overweight and obesity reported in adolescents in Tehran (22) and the important role of parents in success of weight management programs (23) , it is important to determine which parental factors are mostly associated with overweight and obesity.
Objectives
This study aimed to investigate the association between parental factors and overweight/obesity in high school students in Tehran.
Methods
The participants of this study were 465 high school students (aged 14 -17 years) and their parents who resided in Tehran. Using multi-stage sampling method, the students were selected from six high schools located in three diverse geographical zones (North, Center, and South) in Tehran. Further details on sampling method have been presented previously (24) . Ethical approvals were obtained from medical research ethics committee of the faculty of medicine and health sciences, Universiti Putra Malaysia (UPM) and the research institute for endocrine sciences of Shahid Beheshti University of Medical Sciences in Iran. Both parents and the students who agreed to participate in the study were asked to sign consent forms. Body weight and height of the students were measured by trained individuals. Body mass index-for-age (BMI Z-score) was calculated using AnthroPlus software (version 3.2.2). After determining BMI-for-age of each student, body weight status of the students was determined based on the world health organization (WHO) growth reference (2007). Based on BMIfor-age, the students were classified into five groups, including < -3SD as severe thinness, ≥ -3SD to < -2SD as thinness, ≥ -2SD to ≤ 1SD as normal weight, > 1SD to ≤ 2SD as overweight, and > 2SD as obesity.
To obtain parental information, the students were asked to deliver a self-administered questionnaire to their parents. The parents supposed to complete the questionnaires and return them back to the researchers by the students. The questionnaire consisted of information regarding socio-demographic information, self-reported parental body weight and height, and parental perception of student's body weight status. A high percentage of the parental questionnaires were completed by mothers (76.3%) and the rest was mostly completed by fathers (22.8%).
In the socio-demographic information section, the parents gave information on age, gender, and school year of the students. Moreover, the parents provided information about their marital status, occupation, and education level. Additionally, both fathers and mothers were asked to report their current body weight and height. The body mass index (BMI) of parents was calculated as weight in kilograms, divided by height in meters squared. To determine body weight status of parents, parental BMI was classified into four main groups according to Centres for disease control and prevention (CDC) cut-off. Parental BMI less than 18.5 was classified as underweight, between 18.5 and 24.9 as normal weight, between 25 and 29.9 as overweight, and 30 or higher was classified as obese.
Besides, to obtain parental perception regarding studen's body weight status, parents were asked to answer a simple question: "How do you perceive the current body weight status of your child?" Parents chose their answer from five choices including severe thinness, thinness, normal weight, overweight, and obese. To assess whether parents correctly or incorrectly perceive the student's body weight status, parental perception of student's body weight status was compared with actual body weight status of the student. The result of comparison between parental perception of student's body weight status and actual body weight status of student were categorized into three groups including under-estimator, correct-estimator, and over-estimator. Correct-estimation was defined when both parental perceptions of student body weight status and actual body weight status of student were similar. Under-estimation was defined when parent categorized the student to a lower body weight status group compared to the actual body weight status of the student. Over-estimation was defined when parent categorized the student to a higher body weight status group compared to the actual body weight status of the student. Over-estimator and under-estimator were further regrouped into incorrect estimator.
Descriptive statistics including mean and standard deviation for continuous variables and frequency and percentage for categorical variables were reported. To compare mean values of continuous variables between two groups, independent sample t-test was used. To compare mean values of continuous variables among more than two groups, one-way analysis of variance (ANOVA) was applied. To determine the correlations between two continuous variables, Pearson product-moment correlation was employed. Sensitivity and specificity for parental perception of students' body weight status were defined as true 2
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positive rate (true positives/true positives + false negatives) and true negative rate (true negatives/true negatives + false positives), respectively, determined for each body weight status group according to WHO definition. The SPSS software (version 19.0) was used for analyzing data and P value of less than 0.05 was considered as statistically significant.
Results
The mean age of the students was 15.56 ± 0.94 years.
Socio-demographic characteristics of the students are presented in Table 1 . Most of the students were from twoparent families (94.4%), and a few of them (5.6%) were from single-parent families. In terms of educational level of parents, more than half of the mothers (57.2%) had high school diploma, and about one-fourth of them (24.8%) had a university degree. Approximately half of the fathers (47.0%) had high school diploma, and about one-third of them (34.5%) had a university degree. As for occupation of parents, most of the mothers were housewives (81.9%) and about one-fifth (18.1%) of them were working outside the home. Most of the fathers were employed or self-employed (87.6%). The percentage of jobless, laborer, and retired fathers was 1.2%, 2.7%, and 8.5%, respectively. The mean BMI and body weight status of parents are presented in Table 2 . About two-third of the mothers (64.3%) were overweight and obese, 35.5% were normalweight, and 0.2% were underweight. Similarly, about twothird of fathers were found to be overweight or obese (67.6%), 31.9% were normal-weight, and 0.5% of fathers were underweight.
The mean BMI values of the students were 23.04 ± 4.92 kg/m 2 and 23.08 ± 5.08 kg/m 2 in girls and boys, respectively. Figure 1 shows the distribution of students according to their actual body weight status using the WHO (2007) cut-off and parental perception of the student's body weight status. Based on actual body weight of the students, 0.4% were severely thin, 2.4% were thin, 58.7% were normal-weight and more than one-third of the students (38.5%) were overweight or obese (24) . However, based on parental perception of student's body weight status, a total of 2.9% were severely thin, 15.6% were thin, 54.9% were normal weight, and about one-fourth of them (26.6%) were overweight or obese.
As a whole, in the current study, about half of the parents had incorrect perception about student's body weight status. Also, 56.5% of the parents correctly estimated, 40% under-estimated, and 3.5% over-estimated the body weight status of their children. Considering both parental overestimation and underestimation of the students' body weight status, the overall percentage of incorrect parental perception of the student's body weight status was 43.5%. Table 3 represents the percentage of correct and incorrect parental perception of student's body weight status in each category of body weight status (correct percentages presented as bold numbers). Additionally, when body weight of the students increased, the percentage of correct parental perception of the student's body weight status decreased (Table 3) . As shown in Table 3 , the percentage of correct parental perception decreased from 100% in the severe thinness group to 14.0% in the obese group. The mean BMI-for-age of the students was not significantly different in students from two-parent families than those from single-parent families (0.49 ± 1.36 vs. -0.05 ± 1.38, respectively; t = -1.93, P = 0.06). In terms of occupation of parents, the mean BMI-for-age values were 0.47 ± 1.39 and 0.46 ± 1.23 in students whose mothers were housewives and those whose mothers were working outside the home, respectively. The mean BMI-for-age values of the students were not significantly different between the aforementioned groups (t = 0.06, P = 0.95). Also, the results of one-way ANOVA test showed that the mean of student's BMI-for-age was not significantly changed by occupation of fathers. Besides, the years of education completed by mothers and fathers were not significantly correlated with student's BMI-for-age (r = 0.02, P = 0.65 and r = 0.06, P = 0.20, respectively).
In terms of BMI of parents, BMI of the mothers was significantly correlated with student's BMI-for-age (r = 0.29, P < 0.05). Similarly, BMI of the fathers was significantly correlated with student's BMI-for-age (r = 0.27, P < 0.05). In other words, higher BMI values of mothers and fathers were correlated with higher BMI-for-age in students, indicating that students with overweight and obese parents were more likely to be overweight and obese.
The mean BMI-for-age of the students was significantly higher in students whose parents incorrectly perceived their body weight status (0.69 ± 1.55) than students whose Int J Endocrinol Metab. 2017; 15(2):e42701. parents correctly perceived their body weight status (0.31 ± 1.17) (t = 2.89, P < 0.05). In other words, students whose parents incorrectly perceived their body weight status tended to have higher BMI-for-age compared to those whose parents correctly perceived their body weight status.
The sensitivity of parental perception of students' body weight status for detection of normal weight, overweight, and obesity was 0.69, 0.63, and 0.14, respectively. The specificity of parental perception of students' body weight status for normal weight, overweight, and obesity was 0.66, 0.96, and 0.99, respectively.
Discussion
In the current study, about one-third of the students were overweight and obese (38.5%). This is higher than the rates reported in previous studies conducted among adolescents in Tehran (25, 26) . In a study conducted by Mohammadpour-Ahranjani et al. (2004) on 2,321 students (11 -16 years-old) in Tehran, the overall prevalence of overweight and obesity using CDC cut-off was 28.9% (25) . In another study conducted on 10-15 year-old students from the Sixth District of Tehran, the prevalence rates of overweight and obesity using the CDC cut-off were 25.5% and 27.0% in girls and boys, respectively (26) . Comparing our results with previous findings indicates that the prevalence of overweight and obesity has increased over the years, which is consistent with results of Tehran Lipid and Glucose Study 4 Int J Endocrinol Metab. 2017; 15(2):e42701. a In each row (body-weight group), bold numbers are percentage of correct estimates of student's body weight status by parents, the numbers appeared on the left and right sides of bold numbers are percentages of underestimates and overestimates by parents, respectively.
(TLGS) that revealed an increasing trend for overall prevalence of overweight and obesity from 19.0% to 32.2% (22) .
According to the finding of the current study, about half of the parents (43.5%) incorrectly perceived body weight status of their children. Moreover, more parents tended to underestimate rather than overestimate their children's body weight status (40.0% vs. 3.5%, respectively). Our finding is consistent with findings of previous studies that reported parental misperception regarding body weight status of their children (27) (28) (29) . Similar to our finding, Aljunaibi et al. (2013) reported a higher level of underestimation (27.4%) compared to overestimation (6.3%) of children's weight status by parents. It is important for parents to have a correct perception regarding body weight status of their children; as it may affact weight loss in overweight and obese adolescents through supporting and promoting healthy lifestyle by parents (17) .
Based on the results of this study, BMI-for-age of the students had no significant association with marital status of parents, occupation of parents, and number of years of education completed by parents. There are inconsistencies in findings of previous studies regarding the association between occupation and education level of parents and body weight status of offspring (9, (30) (31) (32) (33) (34) . There are some studies that reported significant associations between occupation of father and BMI of Iranian adolescents (9, 34) . On the other hand, consistent with our finding, a study conducted by Doustmohammadian et al. (2009) found no association between occupation of parents and BMI of adolescents. In terms of parental education, while some studies suggested that higher level of education of parents may play a protective role against obesity in offspring (31, 32) , there are other studies reporting a direct relationship between parental education and obesity in adolescents (9, 33, 34) .
On the other hand, both BMI of mothers and BMI of fathers were significantly associated with BMI-for-age of the students. This finding is consistent with results of previous studies conducted in different provinces of Iran (9, 33, 34) . In this context, both genetic and lifestyle factors may have an influence on the association between parental BMI and BMI of their offspring due to genetic resemblance and similarity of behavioral risk factors of family members (35) .
Additionally, the current findings revealed that by increasing students' body weight, the percentage of correct perception of parents regarding students' body weight status decreased gradually. While 100% of parents of severely thin students correctly perceived their children's body weight status, this percentage reduced to 81.8% and 69.1% for parents of thin and normal-weight students, respectively; meanwhile only 46.2% and 14.0% of parents of overweight and obese students correctly perceived their children's body weight status. Besides, the mean of student's BMI-for-age was significantly higher in a group of students whose parents incorrectly perceived their body weight status compared to another group of students whose parents correctly perceived their body weight status. These findings suggest that parents of overweight and obese students were more likely to misclassify body weight status of their offspring. The findings of the current study add to the body of evidence regarding poor ability of parents in correct estimation of body weight status of overweight and obese children (28, 29, 36, 37) . Another study conducted on primary school children in Tehran also indicated that about one-third of mothers of obese children did not recognize obesity in their children (38) . In a systematic review of 51 studies, Rietmeijer-Mentink et al. (2013) reported that the misperception of body weight status of overweight offspring by parents related to age of children as percentage of misperception of body weight status in young overweight children (2 -6 years-old) was higher than that of older age groups. However, our findings showed that higher percentages of parents failed to recognize overweight and obesity in their offspring compared to mothers of primary school children as reported by Pakpour et al. (2011) . Hence, it seems poor ability of parents in recognition of overweight and obesity is a concern among Iranian adolescents.
Similar to other studies, the limitations of this study need to be considered in the interpretation of the findings. Parental body weight and height were self-reported; hence, inaccurate estimation of body weight and height should be taken into consideration. Due to the cross-sectional nature of the current study, we can only conclude that parents of overweight and obese students were more likely to perceive incorrectly body weight status of their children. Hence, intervention studies are needed to investigate whether improving parents' perception regarding body weight status of students can have an influence on weight loss in overweight and obese students. Next, household income data were not collected from the students in this study. Finally, the respondents of this study were limited to residents of Tehran; thus, the findings of this study cannot be generalized to other provinces of Iran. Hence, nationwide studies are recommended to depict better the parental correlates of body weight status of Iranian students.
In summary, the findings of this study imply the high prevalence of parental misperception regarding body weight status of their offspring; this is true specifically for parents of overweight and obese students. Both parental BMI and parental perception regarding students' body weight status were associated with students' BMI-for-age, indicating the need for parental involvement in weight management programs targeting adolescents.
